We use human capital theory to develop hypotheses regarding the extent to which the association between educational attainment and US adult mortality is mediated by such economic and social resources as family income and social support; such health behaviors as inactivity, smoking, and excessive drinking; and such physiological measures as obesity, inflammation, and cardiovascular risk factors. We employ the NHANES Linked Mortality File, a large nationally representative prospective data set that includes an extensive number of factors thought to be important in mediating the education-mortality association. We find that educational differences in mortality for the total population and for specific causes of death are most prominently explained by family income and health behaviors. However, there are age-related differences in the effects of the mediating factors. Higher education enables individuals to effectively coalesce and leverage their diverse and substantial resources to reduce their mortality and increase their longevity.
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Introduction
Educational differences in US adult mortality have been extensively studied but remain a national priority: the recently released Healthy People 2020 public health initiative includes as a central focus the social determinants of health and as an overarching goal the elimination of health disparities (US Dept. of Health and Human Services [DHHS], 2010) . Several recent studies have shown that educational differences in mortality widened over the last two decades (Jemal et al., 2008; Meara et al., 2008; Masters et al., 2012; Miech et al., 2011; Montez et al., 2011) . However, understanding the factors that are responsible for, or mediate, the education-mortality relationship remains underdeveloped (Cutler, 2006; Hummer and Lariscy, 2011) . We use a large nationally representative prospective data set and multivariate hazards models to test three hypotheses based on human capital theory regarding the factors that potentially mediate the education-mortality relationship. More specifically, we seek to determine: (1) to what extent sets of economic and social resources, health behaviors, and physiological measures independently mediate the relationship between educational attainment and all-cause adult mortality; (2) to what extent economic and social resources, health behaviors, and physiological indicators combine to mediate the educational attainment and mortality relationship; and (3) to what extent these mediating factors are moderated by age.
Background and significance
Research consistently finds that in the United States higher education is associated with better health outcomes and a lower risk of death (Christenson and Johnson, 1995; House et al., 1994; Lynch, 2006; Miech et al., 2011; and engagement promote health and widen disparities'' (Pampel et al., 2010, pp. 360-361) . More highly educated individuals also are more likely to seek out health-enhancing networks and activity in their communities; and individuals who belong to clubs and other social organizations receive additional sources of social support through such belonging (Berkman and Glass, 2000; Burr et al., 2002; Hummer et al., 2004) .
A rigid test of the human capital theory as applied to the education-health relationship, though, goes beyond income and social resources (Mirowsky and Ross, 1998) . More highly educated individuals are also better able to use their more effective human agency and merge various habits together into a coherent healthy lifestyle. Compared to other sociodemographic characteristics, ''only education correlates positively and consistently with positive health behaviors'' (Mirowsky and Ross, 1998, p. 419) . In an earlier study on the education-mortality association, for example, Lantz et al. (1998) found that the odds ratio of mortality for the lowest to the highest education group fell by 14% with controls for health behavior.
More specifically, highly educated people are more likely than the less educated to frequently exercise, and to refrain from smoking and heavy drinking (Cutler, 2006; Lantz et al., 2010; Pampel et al., 2010) . Increased physical activity reduces obesity, improves health, and increases life expectancy (Fried et al., 1998; Paffenbarger et al., 1986) . Alcohol consumption has a J-shaped relationship with adult mortality risk: light to moderate drinkers experience lower mortality than either abstainers or heavy drinkers (Klatsky and Udaltsova, 2007) . Heavy drinking can increase the risk of death from some cancers, cirrhosis of the liver, and external causes (Corrao et al., 2004) . While there is a positive relationship between education and frequency of drinking, there is a negative relationship between education and the quantity of alcohol consumed per drinking episode (Mirowsky and Ross, 2003; Ross and Chia-Ling, 1995) . Even more important, less educated people are more likely to begin smoking, less likely to seek out and follow antismoking advice, and less likely to quit (Rogers et al., 2005) . Denney et al. (2010) showed that smoking may account for up to 44% of the educational gap in mortality among working-aged US men.
Physiological indicators of health provide an assessment of long-term socioeconomic vulnerability and the accumulation of health behaviors over the life course untapped by standard survey reports of income, smoking, alcohol use, and exercise. Ross and Chia-Ling (1995, p. 738) conclude that part of their unexplained effect of education on health could be due to unmeasured ''physiological consequences of education.'' For example, hypertension is influenced by the long-term effects of smoking, poverty, and social strife; inflammation embodies the long-term effects of chronic work and life stressors, and limited preventative medical care; and obesity results from the long-term effects of inactivity and poor diet.
Compared to their less educated counterparts, highly educated persons are more likely to maintain healthy weight through improved nutrition and increased exercise (Denney et al., 2004) . Evidence on the effects of body mass on mortality is mixed: some studies suggest that overweight and obesity are second only to smoking as a major cause of preventable mortality, but some studies claim much more modest influence, especially among older adults (see Al Snih et al., 2007; Lantz et al., 2010) . While improved medical intervention and drugs may have lessened the effects of obesity on mortality (Gregg et al., 2005) , obesity clearly increases disability and functional limitations (Al Snih et al., 2007) , which have direct effects on mortality.
Less educated individuals are also more likely to suffer from accumulated assaults on the body through long-term bouts with hypertension, hypercholesterolemia, and a weakened immune system (Kooiker and Christiansen, 1995; Muennig et al., 2007; Pampel and Rogers, 2004; Ross and Chia-Ling, 1995) . Cardiovascular disease mortality, the leading cause of death in the United States, is associated with high levels of cholesterol, glycosylated hemoglobin, and blood pressure. Hypertension, or high blood pressure, is associated with disability, a number of chronic conditions, including circulatory diseases, and overall mortality (Fields et al., 2004) . And there is a strong inverse association between education and blood pressure (Colhoun et al., 1998) . Total cholesterol has a U-shaped relationship with mortality; while high cholesterol is a more common problem, low cholesterol levels may indicate a preexisting condition and therefore also increase the risk of death (Crimmins and Sarinnapha Vasunilashorn, 2011) . Recently, better diets and greater use of cholesterol-lowering drugs have improved cholesterol levels for the adult population (Gregg et al., 2005) . Glycosylated hemoglobin is associated with glucose control, cardiovascular diseases, and mortality (Crimmins and Sarinnapha Vasunilashorn, 2011; Selvin et al., 2004) .
Long-term inflammation-measured through C-reactive protein (CRP) and albumin-contributes to poor health, functional limitations, coronary heart disease, and shorter lives (Crimmins et al., 2003; Kiecolt-Glaser et al., 2002) . Smoking, physical inactivity, obesity, diabetes, high blood pressure, heart attack, stroke, and mortality are associated with high levels of CRP (Crimmins and Sarinnapha Vasunilashorn, 2011; Ridker, 2003) , which reduce the body's ability to fight viruses. Further, low albumin concentration is associated with functional decline and mortality (Goldwasser and Feldman, 1997; Visser et al., 2005) .
We include physiological indicators-weight-for-height, two measures of inflammation, and three cardiovascular risk factors-because of their associations with mortality and because individuals with high levels of education may be able to use their more effective human agency over the life course to reduce their chances of acquiring risky levels of these indicators. Thus, similar to our more direct indicators of SES, social resources, and health behavior, we expect that levels of these physiological indicators will be more favorable for highly educated individuals.
Based on previous literature Lantz et al., 1998; Mirowsky and Ross, 2003, 2008) , we expect to find that sizable portions of the education-mortality association will be mediated by the separate contributions of income, social resources and activity, health behaviors, and physiological indicators (hypothesis 1 [H1]). The analysis that tests this hypothesis allows us to determine which set of factors has the strongest independent mediating effect on the education-mortality relationship. Furthermore, we hypothesize that more highly educated individuals will be better able to rally their formidable resources and strategically position themselves to most effectively live a long life and reduce their yearly mortality risk (H2); thus, the 'coalescent' hypothesis suggests that, in addition to single sets of factors, the combined impact of economic and social resources, health behaviors, and physiological indicators will work to explain educational differences in mortality to a greater degree that any single set of mediating factors alone.
To determine if age moderates the education-mortality relationship, as previous studies have suggested (Cutler and Lleras-Muney, 2010; Hummer and Lariscy, 2011; Zajacova and Hummer, 2009) , we disaggregate our analyses by broad age group. For example, cigarette smoking has become increasingly concentrated among the less educated in recent birth cohorts (Meara et al., 2008) and, thus, we hypothesize that health behaviors will be stronger mediators of the educationmortality relationship for younger than for older adults (H3). More generally, it will be important to reveal whether the mediating effects of income, social resources, health behaviors, and physiological indicators are more pronounced in one age group than another.
To provide more specific tests of the three hypotheses we derived from human capital theory, we examine both all-cause and cause-specific mortality risk for US adults aged 25 and over. Although we do not derive specific hypotheses regarding how our proposed mediators will work to differentially explain the education-mortality relationship by cause of death, there are reasons to expect that their mediating influence will vary by cause. For instance, educational differences in causes of death that are more strongly related to health behavior and medical treatment, such as cardiovascular diseases (Cutler, 2006) , may be mediated by health behaviors and physiological measures to a greater degree than causes that have a weaker association with health behavior and medical treatment, such as external causes. And external causes of death may reveal a large education gap because they epitomize problems with low levels of education: individuals with low education may miscalculate risks based on faulty reasoning and thus exhibit higher mortality risk than more highly educated individuals.
Data and methods

Data
We use the National Health and Nutritional Examination Survey (NHANES III) Linked Mortality File (LMF) to test our hypotheses. The NHANES-LMF is based on a multistage design that drew a nationally representative sample from the non-institutionalized US population (National Center for Health Statistics, 1994 Statistics, , 2009 Statistics, , 2010 . Over 6 years (1988) (1989) (1990) (1991) (1992) (1993) (1994) , NCHS collected and assembled detailed cross-sectional information from interviews, physical examinations, and laboratory tests for this sample. NHANES III-LMF is the best choice for our analyses because the data are nationally representative; include a long follow-up for survival status for each individual (through December 31, 2006); include a detailed array of socioeconomic, social, behavioral, and physiological measures; and include a large number of deaths that allows for ageand cause-specific mortality modeling.
Although the NHANES III is linked to the mortality files beginning at age 17, we limit our sample to individuals aged 25 and above at the time of the interview to increase the probability that they had completed or nearly completed their education. We also limit our sample to those who identify as non-Hispanic white, non-Hispanic black, or Mexican American, and were eligible to be matched to mortality records (n = 15,988; 5137 deaths). Because of missing information on variables included in the analysis, we drop an additional 297 individuals (1.86%), 152 of whom died during follow-up, resulting in a final sample size of 15,691 individuals and 4985 deaths. Our sample includes 1875 persons who did not give blood and/or urine and therefore lack information on albumin, CRP, total cholesterol, and glycosylated hemoglobin. Supplementary analyses not shown revealed that including these respondents do not bias our results; thus we include ''missing'' indicators for these variables to avoid dropping the cases.
Variables and Measurement
Educational attainment is the key variable of interest. While a continuous measure would best assess the day-to-day and week-to-week accumulation of human capital through education, the limited number of deaths among people with very low or very high levels of education makes categorization of educational attainment a preferred strategy for this analysis. Further, NHANES III collected educational data in years of schooling rather than as a combination of years and degrees, making it impossible for us to fully understand how individuals' time spent in school converts to the development of human capital.
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To best overcome these data limitations, we coded educational attainment into 11 or fewer years, 12 years, 13-15 years, and 16 or more years of education (referent). Each of these categories contains a reasonably large number of individuals and follow-up deaths and, together, they approximate cut-points that have been and continue to be important in the US educational system. These categories are also similar to those most recently shown to best capture the functional form of the education-mortality relationship in the United States (Montez et al., 2012) , although we also include a category of 16 and higher to approximate the college-educated group of American adults.
Because age has such a profound impact on the risk of death, rather than merely control for it, we use age and time since interview (in months) as the time scale in our mortality risk hazard models (see Kom et al., 1997) . We further disaggregate some of our analyses into the age groups of 25-59 (with 882 deaths) and 60 and over (with 4103 deaths) because the education-mortality relationship varies by age (Rogers et al., 2010a; Zajacova and Hummer, 2009) . Sex is coded as 0 (female) or 1 (male). To ensure large numbers of minority groups in its sample, NHANES oversampled non-Hispanic blacks and Mexican Americans. We code race/ethnicity as non-Hispanic white (referent), non-Hispanic black, and Mexican American. We delete members of other ethnic groups because of small sample sizes. Because the United States includes a sizable proportion of immigrants, who differ from the native born in both average educational level and mortality risk, we control for nativity.
We measure family income with the income-to-poverty-level ratio, which assesses the ratio of family income to the poverty threshold defined by the Census Bureau. The ratio varies from 0 to 12, with higher values representing income levels that are farther from the poverty line. The National Center for Health Statistics (2001) provided these estimates and, when needed, replaced missing data with imputed values through multiple imputation methods. 3 We include four measures of social resources. We code marital status as currently married (referent), never married, widowed, and divorced or separated. We code visits with friends and relatives as one or more times per week (referent) or none. We assess religious attendance as greater than once a week (referent), once a week, at least once over the last year but less than once a week, and no attendance over the last year. Finally, club involvement is measured as whether individuals belong to clubs and organizations (referent) or not.
Health behaviors include exercise, alcohol consumption, and smoking. We code individuals who have smoked fewer than 100 cigarettes in their life as never smokers, those who have smoked in the past but do not currently smoke as former smokers, and those who currently smoke as current smokers (see Krueger et al., 2004) . We code nondrinkers as those who have consumed fewer than 12 drinks in their lifetime, former drinkers as those who have consumed fewer than 12 drinks in the last year but at least 12 drinks in their lifetime, light drinkers as those who drink 1-4 drinks per day on the days that they drink and who have had at least 12 drinks in the last year, and moderate to heavy drinkers as those who drink 5 or more drinks per day on the days that they drink and who have had at least 12 drinks in the last year. We code exercise as more than 7 h per week (referent), 7 or fewer hours, and none. Although our three health behaviors are not exhaustive, they are central health behaviors identified in the adult mortality literature (e.g., Rogers et al., 2000) , and should capture much of the effects of unhealthy and risky behaviors that the human capital perspective suggests are more common among individuals with less rather than more education.
Physiological indicators include hypertension, cholesterol, glycosylated hemoglobin, inflammation (measured by CRP and albumin), and obesity (assessed through the body mass index [BMI] ). BMI is calculated as weight in kilograms divided by height in meters squared, and is coded as underweight (less than 18.5), normal or overweight (18.5 to less than 30), obese class 1 (30 to less than 35), and obese class 2 or greater (35 or more). We define the referent as normal or overweight because these categories include what is considered ideal (normal weight) and because overweight individuals have the same mortality risk as normal weight individuals (Al Snih et al., 2007) . Following the American Heart Association and Centers for Disease Control and Prevention recommendations (Pearson et al., 2003) , we code CRP as less than 0.3 mg/dL (the referent) compared to greater than or equal to 0.3 mg/dL, and albumin as greater than 4.5 g/dL (the referent), greater than 4.0 to less than or equal to 4.5 g/dL, greater than 3.5 to less than or equal to 4.0 g/dL, and less than or equal to 3.5 g/dL. We created a separate category, ''missing because of infection,'' to deal with individuals who were fighting an existing infection and who would therefore have artificially high CRP levels and low albumin.
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Following JNC-7 (U.S, 2003), we average up to six blood pressure measurements taken during the examination and code hypertension as normal blood pressure (less than 80 diastolic blood pressure [DBP] and less than 120 systolic blood pressure [SBP] ; the referent), prehypertensive (80-89 DBP or 120-139 SBP), hypertensive stage 1 (90-99 DBP or 140-159 SBP), and hypertensive stage 2 (currently taking antihypertensive medication, DBP of 100 or more, or SBP of 160 or more). Although medication reduces hypertension, compared to normotensive individuals, individuals treated for hypertension are still at an increased risk of death (Crimmins and Sarinnapha Vasunilashorn, 2011) .
Because there is a U-shaped relationship between total cholesterol and mortality, we code total cholesterol into the following categories: less than 150, 150-249 (the referent), 250-349, and equal to or greater than 350. 5 We code glycosylated hemoglobin as less than 6.4% (the referent) and 6.4% or more (see Osei et al., 2003) . 6 Even though the percentage of individuals with missing information is quite small, we include a category for missing values on the physiological measures to avoid dropping records, especially records with nonrandom missing values, such as those individuals who were too sick to complete the examination (National Center for Health Statistics, 1994).
3 Because NHANES does not include birth weight or family background characteristics, we cannot directly test whether inherited health and social inequalities contributes to educational differences in adult mortality. 4 NHANES III collects extensive information on health behaviors, social resources, and physiological indicators-which are the focus of our article-but not on psychosocial mediators. 5 We do not include such additional cardiovascular risk measures as low density lipoproteins (LDLs) or triglycerides because these lipids are ascertainable only for fasting populations, and this requirement would severely reduce our sample sizes (Crimmins and Vasunilashorn, 2011) . Further, preliminary analyses suggested that these additional variables added very little insight into the association between education and mortality. 6 In addition to the biomarkers discussed above, the data set includes whether a doctor had previously told the respondent that he or she had any of a variety of health conditions. We have not included these additional conditions because they may lead to model over-specification (for example, hypertension and hypercholesterolemia are markers for heart disease, and BMI will be closely related to diabetes); compared to clinical measures they are more likely to suffer from self-report biases; and several conditions (including diabetes and cancer) require additional coding that could distract readers from the article's central focus. Furthermore, inclusion of these variables in our final model of all-cause mortality did not substantively alter the results. Our dependent variable is the hazard of death, with die/survive specified as the event of interest and age plus months since interview measuring duration. We right censor individuals who survive the entire follow-up period. We further specify several underlying causes of death in a portion of our analysis. The NHANES III LMF includes cause-of-death codes from the most recent classification scheme, the tenth revision of the International Classification of Diseases (ICD-10; World Health Organization [WHO], 2007). We specify diseases of the heart (ICD10 I00-I09, I11, I13, and I20-I51), malignant neoplasms (ICD10 C00-C97), diseases of the respiratory system (ICD10 J00-J99), external causes (ICD10 U01-U03, V01-Y09, Y85-Y86, Y87.0, and Y87.1), and a residual category (all other causes of death). Over the follow-up period, there were 2287 deaths for cardiovascular diseases, 1057 for cancer, 480 for respiratory diseases, 154 for external causes, and 1007 for all other causes of death. Modest numbers of deaths prevent us from examining more detailed causes. In our cause-specific analyses, we right-censor individuals when they die from other causes or survive to the end of the follow-up period.
Methods
To examine the risk of death by educational attainment, we use Cox proportional hazards models (Allison, 1984) . 7 We employ a progressive model building strategy (i.e., Mirowsky, 1999 ) that starts with the baseline education-mortality model (net of demographic characteristics) and then successively add sets of covariates that are consistent with the development of our hypotheses outlined above. More specifically, we start with a baseline mode that includes education and basic To show the independent effect of each set of mediating factors on the education gap in mortality, we then separately add family income, social resources/activity, health behaviors, and then all three of these indicators together (see Baron and Kenny, 1986) . We next add physiological indicators to the baseline model and finally, to show the simultaneous effect of the combined factors, the full model includes all sets of mediating factors. We begin our analysis with a focus on all-cause mortality for all adults aged 25 and above before turning to the more specific examination of age-and cause-specific education-mortality differences. We adjust all descriptive statistics and mortality models for the NHANES III sample weights and complex sampling frame using the ''svy'' commands in Stata 10.0 (StataCorp, 2007).
Results
Table 1 reveals remarkable differences in the distributions of the covariates by educational attainment. Individuals with 12 years of education form the largest proportion of the adult population (34.1%), and those with 11 or fewer years form the second largest (24.5%). Over 40% of the sample has attained over 12 years of schooling, and 22.0% of the sample has obtained 16 or more. The most educated individuals exhibit virtually every attribute that is associated with better health and lower mortality risk. We conduct adjusted Wald tests to determine if means for respondents with 16 or more years of education are statistically different from the means for respondents with fewer years of education. Compared to individuals with less than 12 years of schooling, those with 16 or more years are statistically more likely to have a high income, be married, visit with friends and relatives, be involved in clubs/activities, abstain from smoking, drink moderately, exercise regularly, be normotensive, and have low cholesterol (below 250) levels.
The most highly educated persons also exhibit the greatest percentage of never smokers (55.6%) and the smallest percentage of current smokers (15.1%). Drinking varies with education in a nonlinear way. The group with 16 or more years of education has the greatest proportion of light drinkers (1-4 drinks per day, 55.7%) and the smallest proportion of heavy drinkers (5 or more drinks, 3.9%). The group with 11 or fewer years of education has the highest percentage of former drinkers (36.0%) and widowed individuals (17.4%), characteristics that may in part reflect their older age distribution. Indeed, these descriptive results are strongly influenced by age structure; to model all-cause mortality risk while taking age and other covariates into account, we turn to Table 2 . Table 2 presents a multivariate model of the association between educational attainment and all-cause mortality risk. Model 1 displays a strong, clear, graded relationship: compared to those with 16 or more years of schooling, those with 13-15 years experience a 38% increased risk (or a hazard ratio of 1.38), those with 12 years, a 59% increased risk, and those with 0-11 years, a 75% increased risk of death over the follow-up period, controlling for sex, race/ethnicity, and nativity. 8 Because more educated people tend to be more affluent (see Table 1 ), controlling for income (Model 2) attenuates the association between education and mortality found in Model 1 for each education group, and reduces the mortality gap between the groups with the highest and lowest levels of education by 40% ([ln(1.75) À ln(1.40)]/ln(1.75) Ã 100). Controlling for social resources (Model 3) dampens the association between education and mortality found in Model 1, because more educated individuals are more likely to be married, visit with others, attend religious services, and be involved in clubs. This set of mediating factors reduces the gap in mortality between the groups with the highest and lowest levels of education by 22%.
Like previous researchers (e.g., Denney et al., 2010; Lantz et al., 2010) , we find that the education gap in mortality is due in part to health behaviors. The mortality gap between those with 16 or more years of education and those with less than 12 years of education closes by 36% with controls for smoking, drinking, and exercise (compare Models 1 and 4). Model 5 controls for economic resources, social resources, and health behaviors and closes the gap between those with less than 12 years of education and those with 16 years or more by 72%. The gap closes by 13% with controls for physiological factors (compare Models 1 and 6). Simultaneously controlling for all covariates drastically reduces differences in mortality by educational attainment, and eliminates any statistical difference for those with less or more than 12 years of education (though not for those with exactly 12 years), compared to those with 16 or more (see Model 7). Indeed, simultaneously controlling for all variables reduces the education-mortality gap by 78%; however, this is not much stronger than the model (see Model 5) that controlled for economic resources, social resources, and health behaviors. Table 3 shows that the education-mortality relationship is much stronger for younger than for older adults, and that the effects of specific clusters of mediators vary by age. Among those aged 25-59, compared to those who have 16 or more years of education, those who have 11 or fewer years are almost three times as likely to die over the follow-up period (Model 1). This relationship is attenuated substantially with controls for economic resources (Model 2), social resources (Model 3), health behaviors (Model 4), all three of these factors combined (Model 5), and physiological risk factors (Model 6). Controlling for health behaviors has a greater impact on closing the education and mortality gap (which closes by 40%) than controlling for income (which closes the gap by 28%) or social resources (which closes the gap by 14%).
At older ages, the relative educational gap in mortality is smaller (cf. Hummer and Lariscy, 2011) . Among persons ages 60 and older, compared to those who have 16 or more years of education, those with 11 or fewer years are 44% more likely to die during the follow-up period. In this age group, controlling for economic and social resources, health behaviors, and Table 4 Hazard ratios for education differences in mortality by major causes of death, US adults aged 25 and over, 1988-2006 physiological indicators eliminates any statistically significant educational difference in mortality (Model 7). Economic factors have the strongest effect and reduce the education gap in mortality by 55% (compare Models 1 and 2). 10 Table 4 presents educational differences in cause-specific mortality. Compared to adults with 16 or more years of education, those with 11 or fewer years of education are 70% more likely to die from cardiovascular diseases during follow-up and more than twice as likely to die from respiratory diseases (Model 1). But the educational difference in respiratory disease deaths is attenuated as controls are added for income, social resources, and health behaviors (in Models 2, 3, 4, and 5). The patterns for cardiovascular diseases, the major cause of death in the United States, parallel those presented for all-cause mortality ( Table 2 ). The education gap in cardiovascular disease mortality is reduced substantially by economic resources and health behaviors (by 35% each), and by social resources (by 29%). In combination, economic and social resources, health behaviors, and physiological indicators completely close the education gap in cardiovascular disease mortality (Model 5). The smallest educational gap for a specific cause of death is for cancer, which closes by 52% with the inclusion of health behaviors and by 41% with the inclusion of economic resources; it no longer displays significant differences once we control for physiological factors. The education gap in respiratory disease mortality closes by about one-third with controls for either economic resources or health behaviors. The largest educational gap for a specific cause of death is for external causes. Compared to those with 16 or more years of education, those with less than 12 years of education are 4.5 times as likely to die from external causes (Model 1). This differential closes by 14% with controls for social resources and 9% for healthy behaviors.
11 There are no statistically significant educational differences in cardiovascular disease mortality, cancer, or other causes once we control for all mediating variables (Model 7).
Conclusion
This article contributes to the literature by employing the human capital perspective to demonstrate how education is associated with overall, age-, and cause-specific mortality. A large part of the educational gap in mortality can be attributed to differing education-specific distributions of economic and social resources, health behaviors, and physiological indicators. Compared to individuals with less education, those with more can expect longer lives because they are more likely to be affluent; be married; engage in social relationships; be involved with clubs and organizations; abstain from smoking; avoid excessive drinking; exercise; and have better health conditions, including lower rates of obesity, inflammation, hypertension, and hypercholesterolemia. The strong mediating effects of each set of these variables support the first hypothesis of this article.
A major economic resource, income, has a strong impact on the education-mortality relationship. Thus, social policies to reduce poverty and to increase education may both help close the educational gap in mortality, though raising people's educational level may impart lifelong benefits, whereas lifting individuals out of poverty may have more transitory effects. However, personal and structural obstacles may prevent some individuals from obtaining additional education. Some studies find that the effect of education on mortality is no longer significant once income is added to the model; Lantz et al. (2010, p. 156) claim that ''education indirectly influences mortality through its strong association with income.'' In our models, income mediates nearly 40% of the education-mortality association but does not come close to fully accounting for it. In other words, the education and mortality relationship is also mediated by social resources, health behaviors, and physiological indicators, providing support for the coalescent hypothesis (H2).
Social resources provide a valuable source of support that reduces the risk of death. Spouses, friends, relatives, and community members can provide emotional, instrumental, and financial support to reduce overall, age-specific, and cause-specific mortality (see also Berkman and Glass, 2000; House et al., 1988) . More highly educated individuals are able to successfully use their human agency to create and maintain stable and supportive social relationships that can enhance their health and reduce their risk of death.
Health behaviors exhibited similar effects as economic resources among adults of all ages, accounting for 36% of the educational difference in mortality (compare Models 1 and 4 in Table 2 ), which is similar to what other researchers have found (e.g., Denney et al., 2010) . We also found that the effects of healthy behaviors exert a more powerful impact on the education gap in mortality at younger than older ages (offering support for our third hypothesis), perhaps because risky behavior has become more concentrated among more recent cohorts of less educated individuals (Meara et al., 2008) . Reducing unhealthy lifestyles among the less educated, particularly cigarette smoking, could substantially reduce educational differences in mortality, especially among younger adults.
An intriguing result from our descriptive statistics is that compared to less educated individuals, highly educated persons are more likely to be light drinkers and less likely to be heavy drinkers (for similar results, see Liao et al., 2000; Mirowsky and 10 We also ran sex-specific analyses. Because educational differentials in mortality by sex were quite similar, we do not present a separate table. Nevertheless, overall educational differences in mortality are modestly wider among men (for similar results, see Ross et al., 2012; Zajacova and Hummer, 2009) . Controlling for social resources substantially closed the education gap in mortality for both sexes and had a slightly larger influence for females. Controlling for economic resources and health lifestyles also attenuates the education-mortality relationship, especially among males. Compared to females, males are more likely to smoke, drink, exercise, and earn higher incomes. When these variables, especially health behaviors, are entered into the models, they have a greater dampening effect on the education gap in mortality for males than for females. The final models were able to eliminate any statistical educational differences in mortality for females but not for males. 11 The educational differential in external cause mortality widens with controls for income (compare Models 1 and 2), which might be due to small sample sizes or to greater risks of external causes among individuals with higher incomes. R.G. Rogers et al. / Social Science Research 42 (2013) [465] [466] [467] [468] [469] [470] [471] [472] [473] [474] [475] [476] [477] [478] [479] [480] [481] length of life of individuals with less education include providing opportunities to obtain additional years of education, as well as becoming better informed about and engaging in healthy behaviors. Because heavy and binge drinking is detrimental to health and longevity, and is more common among individuals with lower levels of education, social policies that reduce heavy drinking could have a greater impact on subpopulations with higher prevalence rates of heavy drinking, including individuals with less education. And for many individuals, it might be easier to convert their drinking behaviors from heavy to light alcohol consumption than to eliminate drinking altogether. Additionally, as the benefits of exercise can be both immediate and longlasting, it may be easier to entice individuals to exercise than to, say, quit smoking. Thus, promoting exercise might be a direct way to reduce stress, increase life expectancy, and reduce educational disparities in mortality in the United States.
This article also included physiological indicators, which tap additional dimensions of health lifestyles, including longterm cumulative effects of risky behaviors expressed at the organ system level. While physiological risk factors are potentially amenable to intervention, they only modestly affect the relationship between education and mortality once we accounted for the economic, social, and behavioral mediating variables. Dowd and Goldman (2006) suggest that biomarker health status measures do not capture the primary pathways through which education affects mortality; our results are consistent with that notion. Still, they help tap into proximate risk factors, reflect real biological effects, and may capture additional effects of such long-term unhealthy lifestyles as smoking, excessive drinking, overeating, and inactivity that are not adequately measured by survey reports. Furthermore, many physiological risk factors can be minimized or eradicated through diet, exercise, medical intervention (including health screening and surgery), and prescription drugs (Colhoun et al., 1998; Gregg et al., 2005) . Future work on education and mortality should include physiological measures to capture the expression of the long-term accumulation of risky behaviors, environmental insults, social disruption, and economic tumult.
Like previous researchers, we find greater relative educational differences in mortality for younger than older ages (see also Cutler and Lleras-Muney, 2010; Hummer and Lariscy, 2011) . 13 Furthermore, age moderates the mediators. Educational differences at younger ages close substantially once we control for health behaviors, and close partly once we control for economic resources, but are not as substantially affected by social resources or physiological indictors. Still, even in the full model, we find substantial differences in mortality by educational attainment among the youngest age group. In contrast, educational differences in mortality at older ages display smaller relative gaps. We were able to statistically eliminate the complete education gap in mortality among older adults. In part, mortality selection of the least educated reduces relative gaps in the remaining population of older adults (Crimmins, 2005) . Among the older ages, the education gap in mortality is most responsive to economic resources, but is also responsive to social resources and health behaviors. Similarly, our cause-specific analyses demonstrate that more highly educated individuals reduce their risk of death through a multi-rather than a single-pronged approach. More highly educated individuals use a combination of economic and social resources, and healthy behaviors to reduce the risk of cardiovascular and respiratory diseases; a greater reliance on healthy behaviors to reduce the risk of cancer mortality; and a heavier reliance on social resources to reduce the risk of death from external causes. Because cardiovascular disease is the leading cause of death among US adults, reducing it would most likely have an exceptionally large impact on the overall educational gap in mortality. Respiratory disease mortality displays a sizable educational gap that is strongly influenced by unhealthy behavior, especially smoking. Both cardiovascular and respiratory diseases are more strongly related to prevention and treatment and have a greater educational gap than does cancer, which has less association with prevention (see Cutler, 2006) . Still, cancer has some association with unhealthy behaviors, particularly cigarette consumption, excessive drinking, inactivity, and obesity. Increased education can increase knowledge; develop problem-solving, critical-thinking, and decision-making abilities; and can foster stable and supportive social relationships, which can ameliorate or eliminate life-endangering events (Cutler, 2006; Mirowsky and Ross, 2003) . Additional efforts to reduce the risk of death from external causes would benefit everyone, but especially those with less education.
Social policies should fully exploit the power of education. Policymakers should ensure that their public health messages resonate with individuals of all education levels. The first adopters of healthier practices are generally individuals with higher levels of education. But public health officials should actively and creatively explore ways to appeal to individuals with the greatest needs and with less education by, say, ensuring that public health messages are salient, and that steps to better health are clear and achievable. Education policies might more directly tout the health-enhancing benefits of education. For example, educators might devote more time to teaching students how to critically read, critique, and better understand the health and medical literatures. And social policies could do more to remove or reduce structural barriers to educational opportunities. Because differential educational attainment can contribute to inequality across generations (Palloni et al., 2009) , removing barriers to and increasing opportunities for additional education, particularly among those from disadvantaged family backgrounds, may also reduce intergenerational inequality. Providing affordable education, increased access to 12 Like most studies, we rely on self-reported alcohol consumption, which could be underreported if respondents provide socially desirable responses. If more highly educated individuals are more likely to underreport their drinking, then the mediating effects of alcohol consumption on the association between education and mortality will be artificially reduced. But such a potential bias is unlikely to have a large effect because drinking status is but one of several health behavior measures, there is a strong reverse gradient between the level of education and heavy alcohol consumption (see Table 1 ), and most studies find that self-reports of drinking are generally reliable and valid (see the review article by Del Boca and Darkes, 2003) . 13 The age differences may partly reflect cohort effects, since recent birth cohorts have witnessed a widening in the education-mortality gap . educational opportunities (including additional courses on the weekends and at night), targeting underserved populations (including individuals with disabilities), innovative use of new technologies (including distance and on-line learning), and additional specialized learning environments (including workshops, short courses, and summer courses) that are available to a wide array of individuals can provide multiple social, economic, and health benefits, including the strong possibility of increased life expectancies.
While we used the NHANES because it includes a rich and diverse set of covariates, we acknowledge that the contribution of each group of mediators reflects the true strength of the association in addition to the quantity and quality of the selected mediators. The strong mediating effect of health behaviors could have been strengthened further with the inclusion of additional variables (such as diet and sleep patterns). Consistent with the human capital perspective, we could have included risky behaviors (such as seat belt use and risky driving) and psychosocial resources (to capture additional dimensions of human agency). And some variables may change over time. Thus, future data collection efforts are warranted that include additional covariates, including time-varying covariates, and further research is called for that can test and identify important additional mediators in the relationship between education and mortality.
Our results show that education continues to be strongly associated with mortality risk in the United States. Our results also reinforce the notion that education is a fundamental cause of mortality because it operates through a variety of social and economic resources, healthy lifestyles, and health conditions (Link and Phelan, 1995) . In support of the coalescent hypothesis, education enables individuals to assemble their vast and complex array of social and economic resources and health behaviors into a coherent lifestyle that preserves life. Rather than adhere to simple, singular, formulaic solutions, individuals may need to implement complex, ever-changing, fluid solutions to optimize their longevity, tasks that favor those with higher levels of education. Education enables individuals to effectively coalesce and leverage their diverse and extensive resources to increase their longevity.
